Expand and simplify the following 
expressions: 


E 


опао 


2(a+b)+b = 
1 
z(a — b) +b — 


1 
a (a + b) = 
a - 2(a — 2b) = 
1 
3 (a + Zb) - b= 


Mini whiteboards 
ready? 


2. This diagram shows vectors a 
— 


Which 
vector is 
shown in 
this 
diagram to 
the right? 


4. What Is the 
missing 
vector? 


9. Complete 
ши мш 


1) Тпеу агё 


parallel 

2) АВ 15 k 
times the 
length of 
BC. 


7. Complete 
this BE 


5. 9= (4) n= (3) 


Work out the vector 2g + h. 


Resultant Vectors 
B 


BC or b 


AB or a 


А АС огс 
А resultant vector is a single vector which Is equivalent to 
a set of vectors 


Adding апа Subtracting Vectors 


If OA = a, AB — band XB — 2с. 
then find the following in terms 
of a, b and c: 


OB — 
OY = 
AX — 
ХО = 


| 
„ 


Vector addition Is 
commutative 


PR=a+b 


Q 


L © з 


Vector 
addition 
ға 


2 
Е = Q 


Vector Geometry: problem solving 


Geometric problems can be solved 
using the rules for adding and 
subtracting vectors and multiplying 


EXAMPLE tors by a scalar. 


1 OABC is a parallelogram. 
M is the midpoint of AB. 
OAS a and ОС + с 
Find in terms 04 апа с. 


С 


а СВ -ОА-а 

b BA OG =e 
c OB Aae „ 
d СА DEM cra 
e OM=0A+ AM = OA - 1A = 


Vector Geometry 


Geometric problems can be solved 

using the rules for adding and 

subtracting vectors and multiplying 
о vectors bv a scalar. 


1 — is a parallelogram, R Q 
ОР- p and OR = r. r 
Find the the following í in terms of Ер: and r 

EG O Р 


а RO, b ОР, с 00, d PR. Р 


Vector Geometry 


рано isa parallelogram, 


OP- p and OR - r. r 
Find the following in terms of p and r 
— — — — 


а 


Р 
FO. cbr OB. . e OQ. di BR. H p 
— 
RQ =p 


> 
QP Z 


— — — 
ОО = OP + РО =p+r 
— — و‎ 


PR =PQ +QR =r-p 


Test your understanding 


о о со 


Test your understading 


a. ВА а ZX 
b. AC b. YW 
c. DB c. XY 
d. AD d. XZ 


LAPNTI all VCCLUI 5 а» плас» VI 


a, рог с 


AN 


| 


гаустат VCLCLUI > do атате PICS 192 
bor с 


DE 


ЛЕ 


МЕЕ А 
EN NETT 
к= 


+ 


an you explain why it forms 
a loop? 
0 


да-За+за-за- UE B= DD =D —0+20—46—30-0 


Vector Geometry - midpoints 


Q 
2 


P and О are the midpoints of 
sides OA and OB. 


OP=p and 00 = q 
Find in terms of and g. 


VIVAN 


a OA 


МИ NUMAN 


b ВА 


ААА А! 


с АО 


AVAAN 


d PB 


Vector Geometry - midpoints 


P and Q are the midpoints of 
2 sides OA and OB. 


МИ МИ М МИ МИ Ж. 


OP =p and OQ = q 
Find in terms of and а. 


a OA = 2р 

b BA EBOLOAZ -29 > 
c AQ - A0 «OQ - 2p «q 

d PB =PO+0B=-p+2q 


Е 


Diagram not 
a accurately 
drawn 
X T" 
M is the midpoint of Y and Z 
M 
b 


Find the vector YM 


Е 


Diagram not 
accurately 
a drawn 


M is the midpoint of Y and Z 


X Step 1: Find the vector ZY 


R 


Diagram not 
accurately 
drawn 
а M is the midpoint of Y and Z 
M Vector ZY = —b + a 
X 


Step 2: Find vector ZM 


Both B and C are 
correct 


: b 
20 — ) 


TEST YOUR UNDERSTANDING 


X is the mid-point for the line MN. What is 
the position vector of X? в 


LA LA 


= OL + LM + MX 
but MX = - 
MN=-b - a + 3b 


NEP 1 =-a + 2b 
OX= a+b о (-a+2b) 
1 


- ра + 2b 


vector match 4... 
Which routes do these девове? | "ЯМ | | | | | | mi | | | | 


Match them to the vectors at the bottom. [ММ ГГ М ГГ 
ai | шй!!! Ж ) 
— ee 
ер NAA 
L3 311.2112. i| | |i | | UA 
— HHV Nad 

e c m-c-b | b+c-m-e Рр 
aw rue сы ш! 

c+b-c 
2 


L. — — — — — — — m mnm bee - 


mmm momo pum) / сайлы ¢ 


2 uauu ue) Guam aas uM E NE MERE PASS Ж Ж al Deum ees ur ur es us агы 


Answ 


indi — i 


ят => 


po -- = = = 


------ 02 ww.» o ме но csl 


£22222 mmm (3555595 a mmmmmm Қ” e 


— — ?:kꝙͤ — —— س‎ — + 2 


©. —..—..— c m m | Q жалама чн, Ganam’ | (ЫТ тж, т>» EE 


Vector Geometry - ratios 


4 : is а " on м т ‹ = e 


AX: ХВ = 2: 3, label X on the line: 


X 


A 
AX - ja 
What value have 


-— >» the hidden 
XB - АВ. scalars? 


Comparing 


vectors 
зи Е 2а О 


н © y 


: ЕЕ 


Сотрагїпд 
vectors 
зи 


FR 


1:1 


Vector Geometry - ratios 


EXAMPLE 
AP:PB=2:1 


OA =a and OB =b 
Find in terms 04 and b. 


а AB = АО+ ОВ 


=-a+b 
snus 2 NN 
b AP -- АВ 
3 
(arb) 
3 
с ОР =ОА+АР 
2 
=a+—(-a+b 
<(-a +b) 
-1a+2b 


3 3 


Vector Geometry - ratios 


Р 
PORS is a parallelogram. 
М is the point on SQ such that SN: NO=3:2 
— M 
PQ=a PS =b 
— 
(a) Write down, in terms of a and b, an expression for 50. 
-— 
(b) Express NR in terms of a and b. 


Test your understanding 
в B 


ОХХВ = 1:3 AY:YTH 2:3 


AX — 


First Step? OY = First Step? 
? 


OACB is a parallelogram. RÅ is a point such that AR: RB = 2:3. 
5 is a point such that BS: SC = 1:3. 


— E 
sal a si 
| 


А 

а 
b 
a. AB= 
b. AX = 
с. ОХ = 
d. ВХ = 


X isa point such 
that AX: XB - 1:4 


а Y Y is a point such 
that YB = 2AY 
b B 


( 


а Ny 
"a ^, 


a) Find AB in terms of a and b. 
AB = —a +borb—a 
b) P ison AB such that AP: PB — 3:2. 
Show that OP — z (2а + 3b) 


А 
[ X isa point such 
that AX: ХВ = 1:4 
a 
P 
a. — 
b. 7 4 B 


a) Find AB in E of a and b. 


2 A | 
- y Ň кыл й b) Pis on AB Ed ша АР: PB = 3:2. 
A Show that ОР = S 1(2а + 3b) 
b 


Exam style question 


Р 
b Diagram NOT 
accuratel y drawn 
O 
a А 

ОАВ 15 a triangle. 
OA =a 

OB =b 


(a) Find AB in terms of a and b. 


Р is the point on AB such that AP: РВ = 3 1 


You MUST 


(b) Find OP in terms of a and b. expand 
Give your answer in its simplest form. and 


simplify. 


All together 


> — 
OP = 3p and OR =r R 2 Q 
> _ | » y X N 3 
RO 3 OP Y, 4. 
X lies on RP such that RX: XP = 1:3 / -/ Nå 
س‎ ͤ - 
u—— (С) 3р p 
™ NOTE: H: XP = 1:3 means that RX = a Pi 


a Find in terms of pandr 
> > > > 
Е OG ii RP, iii RX, iv OX. 


— — 
b What do your answers for ОО and ОХ tell you about the points O, X and О? 


50 LUTION 


41 обзор +RO 
— — 
ii RP = RO + ОР 
= —г + 3p 
— ті. 
іі RX =— RP 
4 
| 
= —(—г + 3 
2 p) 
3 | 
--р--г 
ДЭ” 
= | 
iv OX = OR + RX = r+ трак 


І! 


/ £-^ N 
Е — ä — pb — —— — - — | 
@, 3р p 
3 
b OQ - + pand OX pp) 
So ( IX = = = ОО 


— 1 a س‎ 1 — =ч 


This means that Ox and 
ОО аге parallel. 

The points O lies on both 
of these line segments. 
So the points O, X and Q 
are collinear. 


Diagram NOT 
accurately drawn 


E D 


The diagram shows a regular hexagon ABCDEF with centre O. 
ОА =ба ОВ =6b 


(a) Express in terms of a and/or b 


@ АВ, 
X is the midpoint of ВС. 


(b) Express EX in terms of a and or b 


DX 
-2b+a+ba+b 
2a 


Diagram NOT 
accurately drawn 


ABCDEF is а regular hexagon. 
= BC=b AD -2b 


(a) Find the vector AC in terms of a and b. аб 


AC = CX 


(b) Prove that AB is parallel to DX. 


їп the diagram OBDE and OAFG are parallelograms. 
B is the midpoint of OG. 
Ais the midpoint of OE. 


OA=a and OB-b 


Е D 


a 
o b a 6 


(a) Express, in terms of a and b, the following vectors. 
Give your answers in their simplest form. 


о бе 


0 sa 


(ii) DF 


(b) Show EG and DF are parallel 


2-2%-а -a 
it: b-t NU 


6 H 


ЧЕР, 
(492) 


K J 


ABCDEF and GHIJKL are regular hexagons with centre O. 
GHIJKL is an enlargement of ABCDEF, with scale factor 2. 


ОА za and OB -ь 


(a) Write the vector AB in terms of a and b. 


(b) Write the vector OG in terms of а and b. 


— 
(с) Write the vector ОЁ in terms of a and b. 


de — 
(1) 
(1) 


(d) Write the vector FC in terms of a and b. 


(e) Write the vector ІК in terms of a and b. 


(f) Write the vector LI interms of a and b. 


(g) Write the vector LG in terms of a and b. 


(h) Write the vector IG in terms of a and b. 


(i) Write the vector DL in terms of a and b. 


ОАВС is a trapezium. 
Point D is the midpoint of BC. 
Point E is the midpoint of AC. 


OA = 2a AB = 4b and ОС - 8b 


А 4b 3 Not drawn accurately 


D 
2a 


с 
0 8b 


(a) Write these vectors in terms of a and b. 


0 oF 
2. +4) 
(1) 

(ii) AC 
41-2. 

(0) AE. 


Я 
(b) Show ED and ОС are paral 


ACM vil 
- fl Ey: a br фън ( 
gh 22 Pati boa ti 


(a) Write down the vector DF in terms of a and b 


Мы 


(1) 
(b) DF: FG = 23 


— . 
Work out the vector DG in terms of a and b 
Give your answer in its simplest form. 


ана х5 
од + [5b 


ABCD is a trapezium 


AB and DC are parallel. 
DC = 2AB 


(a) Write down the vector DC in terms of a and b 


— (1) 
(b) Work out the vector ВС in terms of a and b 
Give your answer in its simplest form. 


bob set 


А 
ABC is a triangle. 
M lies on BC such that BM = % BC 


Express these vectors in terms of x and y 


a gc 


(b) BM 


(d 7% 


P 
bs . 
A B C 
AOB is a triangle. 
P is a point on AO. 
AB = га AO = 6b AP:PO = 2:1 


— 
(a) Find the vector OB in terms of a and b 


да -b 


О is the midpoint of OB. 
В is the midpoint of AC. 


"Po =thya-3b 020-30 ¿de 
V + 34 .3} 


=- QC and PQ are parallel and also 
-> " 3 ра both pass through the point Q, 
QC а therefore РОС must be a (3) 
straight line. (co-linear) 


`. ` 


М | А 
E Q Diagram NOT 
accurately drawn 


2, R 
N 


OPOR is a trapezium with PO parallel to OR. 
OP =2b PO =2a OR —6a 
M is the midpoint of PO and 15 the midpoint of OR. 


(a) Find the vector MN in terms of a andb. 


X is the midpoint of MN and Y is the midpoint of OR. 


(b)  Provethat ХУ is parallel to OR. 


2а 


М | - 
P О Diagram NOT 
accurately drawn 
2b y 
O R 
ба N 
OPOR is a trapezium with PO parallel to OR. 
EM o __ -a -2b + За 
OP = 2b PO =2a OR —6a 
2a - 2b 


M is the midpoint of PO and М is Ше midpoint of OR. 


(a) Find the vector MN in terms of a and b. 
Xis the midpoint of MN and Y is the midpoint of QR. 


(b) Prove that ХУ is parallel to OR. 


ба N 
ОРОК is a trapezium with РО parallel to OR. 


OP =2b PO =2a OR =6a 


M is the midpoint of PO and N is the midpoint of OR. 


2a - 2b 
(a) Find the vector MN in terms of a and b. 


X is the midpoint of MN and Y is the midpoint of OR. 


(b) Prove that ХУ is parallel to OR. 


Diagram NOT 
accurately drawn 


R 


15 Work out OR 
-2a -2b + 6a 
4a - 2b 
OY will be half this 
да - 0 
Find ХҮ 
ХМ = Y -(2a - 2р) 
ХМ = -a + b 
XY = а+ þ + a + 2а - 
XY B2a 


What could the question be? 


